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(54) MOVABLE OBJECT DETECTOR 

(57)Abstract: 

PURPOSE: To provide the movable object detector which 
detects a movable object in a monitor object area and 
discriminates contents of the detected movable object. 
CONSTITUTION: A difference image calculation part 220 which 
generates a difference picture between taken-in gray level 
images, a gray level frequency distribution calculation part 230 
which obtains the gray level frequency distribution of the 
difference image, a bin arization thr eshold calculation part 250 
which calculates the binarization threshold of the'difference 
image based on the gray level frequency distribution, a 
binarization processing part 260 which converts the difference 
image to a binary image divided into object areas consisting of 
sets of picture elements having density values Targer than the 
binarization threshold and the other areas, an area blocking part 
300 which generates a block surrounding each of object areas 
existing in the binary image, a feature quantity extraction part 
400 which obtains the feature quantity of the object area in 
each block, and a movable object discrimination part which 
discriminates the movable object shown by object areas in 
accordance with feature quantities of object areas in respective 
blocks are provided. 
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2mm^^\mm^mu2 s o\cmm-r^o ^m^in^2 
[0 0 5 4] /£:jb\ mitmmiAm^ 27 o\-±. f^^mm 

[0 0 5 5] ^itmmmmm 200 tcov^TSl?^ 
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LTh^J. of^fc, ®«7'n i/^itgna 0 0ICO^/>-ClttW 
mU2 7 0;&5ttmL7hSftffliS*>^ai/i:^{t:^5t(^>-c 
lai 0*fflu^-CSl?qi--5o 

[00 5 6] 010 \z\±^ mtmi^mih^ 270 r-f^/a 
^tifc2mm^i>^7r^^jnxi6^ . z<Dmx'\t. y^si^^s 

10 [0 0 5 7] m^y^ iy 3 0 0 fi, 010 CO^^b 

[0 0 5 8] W^.'fy^^^y^WMzoos^. -^-fx 2ttiii 
^3 0 1 rJr^-<!J >^>/«LgL. 1®@C0%3 0 5, 2<@ 
@<^%3 1 0. , i(@@(D«3 2 0, j(@@C0%3 

2 5. kOScoMs 3 5^s.^-f^o ^^ib\ r:: 

20 tClP^^- ii-f-^So 

[0 0 5 9] o^-^d, ®«:/niy^jtS!S3 0 0t±. 

5o -i^L-C, ®«:/n s/>:^^tSi53 0 Ofi, tf^LTh^i^U 

loo 6 0] ort-, ffl«:/D5/i^^tSP3 0 0;6SfT5>^ 
30 n s/-:^.^t:^-ov^-c. 011.01 2^m^^x^m^^o 

[0 0 6 1] S 2 0 1 tc*5t/>T. ®«^n vyi^ftSns 0 
Otl, 2ffiii|^3 0 1 rtO^TOM^a^. ^i22 
;^5v^i"n;6^co%{cSft4-f 5i:5?t«?g3 5 o^*:a^5o 
^(Dm. S 2 0 2Jcfc'U>r. «?[53 5 0^. mTilSbTt^J^ 
f4mia>^n ^ 3 4 0 <D:kt $ t:i5J'#|-t-So 0 1 1 -C 

3 5 0 ti. 6 3 l@<^5>S»l*ia:^D s/ i^.tc55^fi)$ 
i^TV^5o S 2 0 3{C*SV^T. ®*Sra s/i^^[:Si53 0 0 

^-UT. s 2 0 4^c4ov^T. mnLfc^m^&y't^ 

i^ittliS 0 On^ S 2 0 5lC:foV^T. ^cD5>Sr|^|2:^n 
55'W*fi5!::/n i/i^^s^o^^.oTh^-g'tcJi, S 20 6(c:Jo 

tmmcoyu y^ tL.xmm.-tho me>co^ii 

#»Jx.t^, «?i^3 5 0(;5:fc±;&:^?3, ^3:5^St|*(2::7'n 5/ 
50 i>^C*f-r^S^^|^;tfcP>^g^j^j-f-5 (S2 0 
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7) . 

(0 0 6 2] W±(^*&S^A(*:WiCiK.?fl+5i:. mm^ 

5F^<^«3 5 5 a lc:|gS-t--5M?r^r-#-.S^>91*(jlr7'n ;/ 
i5'*^.^i--5o H 1 1 (C^JU^T, M3 5 5 a iCp^-TS 
^J'S1*f47'D s/^ 3 5 6F*Jc0^3 5 6 a T-fe^S, 

7'd 3/ ^ 3 5 6 4:3*^-^-5. ^LT. mm^u .y^it% 
3 0 0{±, il5iL,it55-SiimO!:7'n s/j^ 3 5 6 i:, mmt 
U7t55-i>l^fi!::/D i/i5'35 5 4rl7'ns/i?t L-CS.S8-t- 

[0 0 6 31 o#-fc, ®«:7'n s'i?<tSl53 0 Ot±, trfci 
'iC^J-Sdmfiil^D •yjJ', -M^t^, ^^Sima^n j/i? 3 5 6 
4rS2ii: UTj1«^1-5» ^mM-iSL-y'n -y^ 3 5 6 =tmm 

m&ya y ^ 3 5 5 W^cD, M 3 5 6 a tvP^-^SM^r 

:^' 3 5 7. 3 5 8 ?:iSS^-f So CK^^, m^yn-y^it 
SB3 0 0H, iSJci :/n j/^ i LT^.5abTV^55i•fl|* 
^2:?'n 5/^355, 356 (C, 4-(il®*?L7t, ^m^iiL 
yuy:^ 3 57 . 3 5 84:Jn^, 'tbPj 4 0(^5^-11)^0: 

1 1 (D^u -y^ 3 6 otms&^ix^o mm\c, ^j-w^e: 
zTnyi^ 3 7 ommmt\.xm^^i\.r^mi-^. ^ro^, 
3 7 5 fcfM^ns, mmy^-yi^itu 

3 0 0tt, T'o s':^' 3 7 5SDJ; 5?i^?Kt?^£</>:/n s/rir 

i5' 3 7 5(Cl*fL-CJ4^f^3 8 5) ^rJ^^-fSo 
[0 0 6 4] tX±<^«tS*ft;t«, 2l[iij^4'(-*Jv^ 

*5V^-C^i, 7'ny^360,385 O^iX^n) 

[0 0 6 5] o#*ic, i^mmMm^A 0 o^co^,^TSiM 
i-So ii$msttmffii4 0 of±, mi$.yoyt^im3 0 0 

•vya y^itVfz'S-yn y^ic^\,^X. #K^*J ti feO 
[0 0 6 6] @13fCtt, «p{aSttffia(I54 O 0OTF*1SP(^ 

y^mti^^^nx\>''i)o mm^^-ti:^i=.. w&m 
nmrn 4 o o li, 7*n j/ f*i<Dmitmi^(^mm<r>^wcm. 
^nm-r^mm^mnms^4 10 ya y^{f^<7:>mit 
m^<D:^wimm^wm-ri^W3mm^mm4 2o y 
a -y ^{fH<Dmtmi^<r>^m:^t^^mm-r^^wi:^f^mm 
fiU4 3oi, yoy^pH<Dmitmi^(ommtutiii-?>cs 

^r^ffi-f 5x»:i>5j-.-m^asiJ4 5 0 yci.y^,f^<7:>m 

<t««<73YS]^55-trTilr^ffi-f-5YSIK4>Tli^mSS5 4 6 0 
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[00 6 7] afirWiCti. SS5>»*UiSi5 4 1 0 tt, * 

mi$.ya yii'itus 0 ox-ya yjfit^ix^2mm 

igjS5i'fi:^mSP4 1 0»±, =S-7'n s/^^rWBiJjjSfiiL, ^ 

it®«femsi52 0 o■cf^^)c$^^fcM5>ffi^A^(b, is«^L 
tcyxiy^\zniti-^mi$. mm. mtk. ±t^(D^i\, 

10 i'iii, ^!P?S:L<Z5*f^i/£5li5>ffi^(±, SlrtE2ffili^ 
lo 0 6 8] ^UT. JgS5>»:»aiSq4 1 0f±. 

m'^<^m.\\:mmii^<bf^iibxti<x%,i:<. m^\^. 

^«lfi15Lk 20 5 i 2 \ 0) 

20 -CV>5, fifra2itiii^(Z)ti:fc:/£5A;^Si^A»e>*ifc-c 

[0 0 6 9] ^wimm^mM 4 2 o ft . t^m u 

Wi\s\^tbtc. ti-llc*;tt5S,6ico8g«|*^m^ 
5o f^il!i:frl6l^tillaJ4 3 Ol±, ffifSS ti Stc^ftM^co 
a-C/***, NfSiJ tifciJttSfi'L^iis, MlHl* 

±<Di>^=tmmi-i>. ffia^ffiai4 4 0f±, :7'ns/^rtro 

30 xiSi^^m^mm 4 5 0 mitmm^xm (ya y > 

l-43lt5^:fff*rJegt-5o Y»:i?$J-:flT^aiSl54 6 0 

ft^L, ^■fbW*S*r?K^L-CVN5Bi^(73Y*4Jc*Jt^55> 

[00 70] 0#*tC, ^^tfc^lflsriaS'JSB 6 0 0 Wttf^fC-O 
. v^-CStt^g-t-So ^^i!i'^{l^^!3iJSl56 0 0(i, «pmattffilfll 
4 0 0(©=S-a5iSSitliL;fc7'-;{'iS:ti:(c, ^m¥!li^<D^ 
S'J?rf=f5, 

40 [0071]|2H4 ^Wll\S3t$:mm 6 0 0 CO^giJ 

[00 7 2] ^m^i^imme 0 0 tt, 4-f , S 3 0 1 
jg«55-SS:^tliSiJ4 1 OAS^tilU7tj8a(^?5^«tffi;5S:*: 

0 2(?D«!:SiS:'fTV\ /h^VN^fi, S 3 0 5ro*!LS*ff 

[0073] S302 (rt5l>T, l^lftifeffgaglJSP 6 0 0 
»±> Xft||>^>*^aiSi54 5 OA5**;fcX&g?5^Hii, Y 
50 ft^5>7tigmSiJ4 6 OAS**7tYai?55-:jJi^SrfflV>T^ 
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t¥mL (S 3 0 3) , ^g-C-'£i/ •©•g-}±, l^m^lti: 

&mtmmi-^ (s 3 o 4) , 

(0 0 7 41 S 3 0 5^C4?^^T. l^fift^^f^StgiJaJ 6 0 0 

{*:3ESijajJ6 O Ofi, S 3 0 6^c:JoV^T, ®||gUJffl54 4 
0 AS^tii L^^ffi)i^«:(73®S|iS/h$ ^,^avs:;^)>;S:!igJtgfi- 
0»i. S 3 0 7»cjoV^-C, ^Sli^f^^iSJiA^CjT'^SIlL 

Lfc^. ^(7>^Wi^^^Wi<^tnmi-^ (3 3 0 

idi^TTK, ft^<^rBT<!:*iJ»H-5 (S 3 0 9) , 
[0 0 7 5] ^Tt, S 3 0 6 -c. l^a(i'^^i73HS;4S:*:# 

"/^r t^rfijef u^^-g-, ^wii^a^mme o o s 3 

^W-i:Wi^iinmL. (S3 1 1) , ^JXUi^H, 9\-SLt 
WSi-r^ (S 3 1 2) 0 
[0 0 7 61 — S 3 0 5 Jcjb-V^T, ^ii!i:*-r6i;6s^iJ 

0 O tt, S 3 1 3 T% ^iJiffiBS*S:*:t v^*iS=*^Sr^pJtB^r 

i^NML (S3 1 4) . •^5f?'£V^m-g-t±, «a*75:tt 
^StSttt^UKH-S (S 3 1 5) o 

[0 0 7 71 u~±.tm9i(\s>i^mu 6 0 0 c^^gij^mro 

(1) ~ (6) 4r^fflL7t^, «»J;t«, 6 1 0(c:fcft.5 
&5 t^HM^Ftv^o 6 1 0}c*=ft-5^m*f^<^!|*fm.[co 

[0 0 7 81 orf-, *«?^0,%2 HJfepiJ^m 1 6 i:m 

[0 0 7 91 ^^mmvn. mtmmmoii^ 2oo<Dm 
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-fipjC, *llli£piI«0?gft®«MttSSR2 0 0}±. mi<D 

nm^tisim, s^si^WLk 20 5, is^^^acL i 
210, is^®^gaisr.2 20. sa®js$)':rff^iiisn2 

3 0, / 1' Xfife^Sfil 2 4 0 . 2fiSftL#l/^fit^aiSi5 2 5 
0, 2 i[(t:«LSai5 2 6 0 , SfLP«tttilSB2 7 0, jb'i 
O^, i5«<SjS^iH52 8 0^:ffix.-Ci/^5, -fLT, *:||J!tCT 

(omtmmtkihs^ 2 0 0 tt, $ p>ic, itv 7 1 0 a? 
A;^^m=io-cit;£$tv7tffl«*ri^5>iB^ 

Sitasp 2 2 0 icii^n-r 5o m^mmutam 2 2 0 jt, m 

^^5o Bff](D^W.MMtmi$.i>K ITV;<7 pi 7 1 0 ;4S^^ 
®««rrcoj: 5 fcK^e-ftifi. ll5J-H^^tUlfP2 2 o 

®*gES:^Si5 2 2 5 (73®«^S14, iii®A;^Si5 1 o o (om 
20 ■fe»c*M.TfTo-ct>J;v\ 

[0 0 8 01 o#*lr, *|gWro||3IIJSW<l:iai 7, @ 
1 8*fflv^T5S^W-t-5o 

[0 0 8 1] HI 1 7 (d^+J; 5 (d, *3llt-CTT-H, ^2 
C0SlteP!I<^iEjfc:««Mffigl5 2 0 0 fc, 31 i/ V^^i^^m. 
U7 0 0ilr»P;fC>/>5„ 

[0 0 8 21 mi S\cyi, 3:^S'i^^^^f^^gi}7 0 0(7) 

:^'>'J-^y^^^^U7 OOtt. iS^^gia7 1 0. V£i,-y 

miEm 2 0, ^s?atBSrn7 30, in^xi. 2mtviM 

30 «fl57 4 0 i*((i^TV>5. 

[0 0 8 31 m^xts^ioo\±^ A;^B^cof-i^7"y 

*iif^^^SiJ7 1 0 JdilHt-t-So Bi^lE!ftSi5 7 1 0»4, 

5. »ritffiiESiI7 2 0^4, j8«!glft^ixfeH'^ro|iiq5OT 

5o nc4b\ »^tt«ESP7 2 0i5fT5«iE;^i*tCf±, ^Jx. 
®S!^£A#^?O^^«ifc*jtt5A;'3iiI^c^JSSc0 

40 3£LT {ftfi\^. M^s^ilttT-Ji^iC**) , ^E-n€:«iE 
^cDiiigS<^i8JSii-5;^fe (JS«iQ:S^^S&3tte, Vol. 
31. No. 3) «rffll/>5r iiS-C#-5o 
[0 0 8 41 ^Il5ttfflfifl5 7 3 0 (1. Iftt^rltiE^tl/tiii 

2 iB^bsasaB 7 4 0 730 r-tt 

5, 2lSit:«!!a8B7 4 0;6SfT5^^Si505ttm;fyjfe(4, -pij 
50 i/^S:ii:;6S-C-t5o rco;trffi4r, BS=v^^Sa:.^?qsv^^ 
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5, ^^tffli^ttfflSU 2 7 0 fi, rwrc. 5/ ^^i'fcio 

[0 0 8 5] ofjc, *:^e^C0||4l|J6CT^Sriai 9*rffl 

[0 0 8 6] *IIS£M-eJ4, ® 1 llii66»JT-iaa*L7h^iJi 
ife«rBagiJgP6 o oro^giJ^WSfcfcv^-c, /aico:6-it*fflv> 

[0 0 8 7] *3lifi^j-ctt. 3a«^ m^(r>x:hm 

M7-:J'(^A;^Ji6 9 0f::f4, ^faSttffiSP 4 0 O 
^SiJ ti SfctttbLTt. ^fio5J-i5:tt. ^SiKll, ^Bi 

= n:^^A;/3-f-5, -^-LT, rixibco-a. — n :^$r 

X., -'^S'^T'n^N^— v^g V-C^Wb-Cfi.^e 9 6-^6 
9 8 S:*^^^. ffl;'7e 6 9 4 fi, xm. ISM • ^^Ji 

[0 0 8 8] 

[ESoSf^jViSiM] 

[0 1 ] **Wfc#.S?^iJ!i#iflrg^ttJ3£B<73m 1 USS^JO 
H^tilfiK ^r;?^-^:?' D y 0 T' fe €. o 

(0 2 ] :^mm\zmi>^W}^i^mtiii&Si(7^m i »S£w</5 

[O 3 ] *:«|gtc:#,5.^®(Iife^t:^glm3£S^?^l? 1 HJSCTo 
[US] .•*:^?g(c#5.^S)iigj«wfi|UiigBc),^ 1 mtMco 
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im 6 ] *ig?q{C'Ss-^aiife»i^ffl^gi©M 1 mmmco 

[0 8 1 *«l^tC'ff.5^S!i!g5tC<^ffiigBcoSlllJ6^J{c: 
4b'(t5 2ffl[fbL#v^lt«7)^m^jfe|c:Bif SiaWET-fe 

(0 9] *^WIC#5^^i(|ife»:^^aiigB(^^i||ffl-esj(c 
10 2»kLt(,^e<75iLmj?i£lCBi-f 57P-^-r- 

101 0] *^?qjc#.S?^i!i#i«!:<^miiBw^lllt66a| 
[011] *^eqfc#5|^a!^(*:^migB<^mi3lliS««J 

[012] :^^m\cm?>^mmi$:miiimm<r>minmm 
[013] :^^micm?>^m!\iiimkmmm<r)mimmm 

[014] *:«iq»c:#.5S^i(iifefl!:Mm3£a©mi iljSfe-^ 
[015] *5eM{c:#S:^ili/^<$:Sim3£B«3millJfie'J 

[016] *:|g?«fc:#2.!|t«iifef*:^$a^B<^»2lllfeg9 

[017] *lgflJ»C#S^i(life#:^mi£fi<©ll 3**6011 
30 (731g{t®«l$ffig54:;T^-#-7'D -y^^X'h 5. 

[018] *«?«»r'm51^Ki#jf*:^ffl|£B(©M3lli£'gi| 

[019] *%Wtc«5^t!i#jflJSItblStt<C'||4llJ£M 
fiO=3.-7.'U'^5' h!7-iJ'jcS-t-5ia§«0-efe5o 
[fSf^OTSttW] 

10:ITV;*p<7, 1 0 0 : iij^A;^ffl5, 110: 
®^A:^SPFi, 1 2 0 : iii^A;^ai5F k, 2 0 

0 : mitmi^ikmm. 205 ■. m^^mtsi l k , 2 

1 0 : m^mi^ttlL i , 2 2 0: JI:J>iilia^aigiJ, 
40 2 2 5: mmm^f^. 2 3 0: jga«a55-:|»TSiffiS|J, 

2 4 0 : /^'X^*|fl5, 2 5 0 : 2tt^t:L#V^fi^^ 
ffiSjS, 2 6 0: 2fll<kiiaafil5, 2 7 0: ^<b®*Stt 
mSU, 2 8 0: iii^feifftSiS, 3 0 0: ®«7'd 
fbffl5, 4 0 0: «FtafittHia5. 410: JgM$>»:^m 
ffl5> 4 2 0: ^mmmnih^. 4 3 0: 

msjj, 4 4 0: mmmmm. 450 ■. ^.w^u^^^w- 

UlfiP, 4 6 0: YiSg$:»-^tT^ttiSP, 60 0: ^Ifci^ 
ffSagiJSP, 7 0 0: 8 0 0: 

*S*UJ;^SP, 9 0 0: ^:t%^B, 910, 911: 
50 At)mm. 9 2 0: Ifgim, 9 3 0: ^SBIEtiiSS 
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